SCAQMD Forum:
Hydrogen Highway Challenges

Diamond Bar, California

The State of Energy Tech Investing in a Nutshell

« Bad Big Energy Sector Macro Continues.
« Energy Bill, power sector Dereg, Big Oil, Clean Air Act, etc.
* Upswing in Energy Tech Sector Momentum.
+ Retail investors in public equities respond
« Still Weak Investment Liquidity.
« Private markets will not fund perceived science projects
» What Commercial Product?
+ $/kW and field durability
+ Some Positive Government Stimulus.

+ Federal and state level commitments sprouting

* Information Flows Compound.
+ Sector discusses economics more profoundly
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Slumping Shoulder

(Hydrogen Economy Index [H2&FC] Performance rebased to 100)
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Retail Investors Pushing pFCs... Again

(FY03-present, rebased to 100)
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H2&FC Testing Support

(relative, rebased to 100)
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Industrial Gascos- Emerging Energy Players

(rebased to 100)
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U.S. Private Investment in Select Sectors

U.S. Private Market Investment (in $Bn by sector)
Total Investment in 1Q04 = $4.84 billion

U.S. Private Market Investment (% by sector)
Total Investment in 1Q04 = $4.84 billion

100%

@ 1095

B
%

3
g
EQPT

& sam
2 sa01

%

§g 558 E58E8855858%
ey aomn mRoTEol SoWARE BTCOH EVEMORRGECPT CTIERGY

Source: PWGITVEINVCA MoneyTree Survey.

CONCLUSION: The “smart money” continues to duck a big sector.
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U.S. Private Energy Investments

U.S. Private Market Energy/Industrial
Investment ($MM by stage)
Total Investment 1Q04 = $139 million

U.S. Private Market Energy/Industrial
Investment (% by stage)
Total Investment 1Q04 = $139 million
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Source: PWGITVEINVCA MoneyTree Surey.

CONCLUSION: Engines of innovation squeezed as VCs must sustain old
investments through multiple funding rounds. Successful exits sparse.
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Recent High Visibility Deals

21712004

Groenlght Power Coa s19
Quantum Fuel Systems | US 7
[Vandenborre Technologies|  cda 21
H Power us 47
Inteligent Energy uk s18
Northern Power Systems | US. 528
Metalic Power us s14
General Hydrogen us 4
Hoku Sclentifc us $6
Avista Labs us s8
Global Thermoslectrics | Cda -s50
Avista Labs us $5
Mechanical Technology | US st
Quantum Fuel Systems | US 553
Plug Power us $59
FuelCell Technologies | US. 4
Medis Technologies. us s12
CMR Fuel Cells Uk .
Milennium Cell us $10
nor us 520
Medis Technologies us 53
Mechanical Technology | US $10
Ansaldo m 4
Hydrogenics coa -s62
Start Energy coa 5159

Acquisiion Hysrogenics. Publc |PEM FC & Testing|
Public Offering sale of 3.5mm common Pubic | H2 infrastructure
Acquistion Stuart Energy Pubic | H2 infrasinucture
Acaquisiion Plug Pover Pubic | PEMFC
Private placement VC (20d round) Prvate | PEMFC
Acaquisiion Proton Energy Publc | H2 infrasiructure
Private placement VC (4th round) Private | Stationary Zinc Fof
Private placement Bruce Power (3.4%) Private | H2 inrastructure
Private placement Sanyo Electric Private | PEM membrane
Private placement | Ghrysalix, Wall Street Tech, BOV | Private | PEMFC.
Acaquisiion FuelCell Energy. Public soFc
Private placement | Enterprise Pariners Venture Capital | Private | PEMFC.
Private placement Gillette Pubiic | DMFG mFC.
Public Offering sale of 7mm common Pubiic | H2 storage
Public Offering sale of 11.7mm common pusiic | PEMFC
Public Offering sale of 7.4mm common Pubic soFc
Private placement sale of 1.2mm common Pubc mFc
Private placement | Conduit Ventures & Carbon Trust | Private | PEMFC
Private placement (convertible debenture) Pusiic | H2 infrastructore
Private placement 8 instutionalinvestors. Pubiic | BatieryiFC.
Private placement - Public m
Private placement Flatcher Assel Management Pubic | DMFC mFC.
Private placement EnerTAD and Gepafin Puic MeFe
Public Offering ~ igroup, Natl Barik Financial D Socurites| Public [ PEM FC
Public Offering sale of 7mm common Public | H2 Infrastructure

Source: RGA & Gompany
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Recent Transactions in Energy Tech: Part |

31604  Prolonex ‘Conduit NA ‘Smalliicro PENFC/IDMFC

Capilary Foroe Vaporizer (CFV)

‘T&D monitoring software

Ni Power LLC

Ventures West

Cascadia Paific Managerent

Oregon Life Sciences LLC & Managerment
uit

Distrbuted Energy Management SW

51104 Masole VantagePoint Venture Partners 54
Firelake Strategic Technology Fund

Garage Technology Ventures.

Nippon Kouatsu Electrc Company.

Stainless foil PV
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Recent Transactions in Energy Tech: Part i

6904 Ineligent Energy  Proposed IPO screpped
04 IMMPover PO

61104 HydrogenSource  Dissluion (Shell H2and UTC)
Lynriech

62304 Koraka

Chysalix Energy Limited Partnership
Braemer Energy Vertures

62504 Nenostellar 3

Frank Merstal
Wiliam Miler

7404 CeraricFuel Gals  IPO

746 PolyFuel

Previous Round Consortium
Conduit

KTB Vertures

Fotng

Yasuda
BNEXT.

[y PENFGs
GPBION PENVFC Prooess Techmology
On-boerd reformetion

FCFCArelics

T3
W

Windsor, CT
Callege Siaion, TX

Polymer solar cells Lovel, MA

P catayst; modsing

Planer SOFCs
184 DVFCenbranes; DVFC Morain View, CA
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Valuation Implications vs. Today’s Reality

Implied Sales | Implied MW | Implied Sales | Implied MW | Implied Sales [ Implied MW
(UssMm) Sold (UssMm) Sold (USsMM) Sold
RifglRoweon 408 236 158 91 333 123
Hydrogenics 215 88 102 4 237 7
Ballard Power 5,673 8,745 1,372 2,114 1,562 3,040
FuelCell Energy 1,626 2,168 736 981 627 836
Total 7,922 11,237 2,368 3,227 2,759 4,076
R

FY03 Estimated MW Capacity Shipped and Estimated $/kW Sales Price

Ballard FuelCell Energy Plug Power
Estimated MW Capacity Shipped 15.5+ 58 0.7
FC Product Revenue (USSMM) $79.8 $16.1 $7.5
Estimated $/kW $5.150 $2.750 10,350

Source: Company & RGA

CONCLUSION: Recent valuations set by retail investors stabilize, but still
look optimistic given commercialization delays. Expect future volatility.
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Mixed Bag of Expectations
Cost of Hi Refuelini Station Infrastructure

. 6,500 in major urban arcas; 000

Number of H2 Stations o oes 44,000

% of proposed H2 stations vs. 26%

existing gasoline stations 2

Number of Vehicles 1 million 2% of total in 2020

Cost per station USS1 million for new station U o3+420,000 to retrofic

existing station

Total Cost USS$10-15 billion USS19 billion
CARB "Alternative Compliance Path" Japan's FCV Goal
T = Year #of FCVs
2009-2011 2500 2010 50,000
2012-2014 25000

50000 2020 5 million

N R Source: CARB

Source: Ministry of Land Inffastucture and Transport

DOE FC & Hi Technoloii Evaluation Pathwai Tariets

FCV Durability Hours = 1000 2500 5000

FCV Cost* USSKW 3,000+ 200 125 45

FCV R&D Durability  Hours - 2500 5000

FCV R&D Cost Uss$/kw - 125 45 -

H2 Cost Ussikg $5.06 $3.00  $1.50-2.10  $1.50 o
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Not Going Anywhere for a While? | ZEEEET
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Still Not Going Anywhere for a While?

Land Transport: Zt[J 70 years |
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Hydrogen in the World Today
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N.B. 73 Mtoe is roughly
equivalent in energy to
the amount of electricity
consumed by 85,000,000
U.S. households annually
or 18% of U.S. gasoline
consumption in 2002.
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H*drogen-Technology Diffusion Curve ‘

Strong Government R&D Role 120
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Current Hydrogen Statistics

U.S. H, Production via Steam Methane Reforming’ 95%

% of H, consumed on-site’ 95%

US Annual H, Production’ 90 billion m*
TDOE, 2003

2 Air Products

Global Hydrogen Production by Global Hydrogen Use by
Primary Energy Source End markets
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Existing U.S. Hydrogen Production Capacity U.S. Transportation Market Opportunit

U.S. Alternative Fuel Consumption in 2002
(in %01 383,648000 5GE)

U.S. Fuel Consumption in 2002

USS. Captive Production: (in % of 170,444,398,000 GG

10 tilion scf of hydrogen 0% %

~2.75 quadrilion BTU 2% %

~806 TWh 25% 20,
USS. Merchant Production: o1

~610 billon scf of hydrogen

~167.75 trillon BTU 75%

4916 TWh Souce: DOE PG B ONG 0 LNG 0 B85 O Bectricy
US. Captive Cost: @ Gasoline m Diesel 0 Oxygenates o Primary Al Fuel U.S. Atternative Vehicle Fleet

$1.67-$1.93/kg with

(#rits by ful type- Lol Y03 US. sales =167Mn units)
$500/MMBI natgas

Mysragen Fusl Stasicns - Werkdwide
U.S. Merchant Cost: e sistons

§7.2:$11.00/kg cylinger gas - y
$0.8-53.4/kg pipeline gas 400,000
$4.9-57.6/kg liquid hydrogen - 350000 |
N w0
Industal maret s growing. - oo
but moderatel y
- - 150,000
Refining demand to grow by at " 100000
least 3% by 2006 to meet ow = 0000
sulfur regulations. Capaci “ o
expanding rapidly in Gulf Coast N a3 194 195 16 107 % 199 00 201 202
— e e e e D R N e
LFG B CNG LG 065 MOD 0 685 8 E95 0 Bectly
Source: NREL (DOE), BGC, SRI, Chamical Market Reporter, Praxalr y
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H2 Production: Choose Your Own Adventure

J— HYDROGEN FACILITIES AND GOOD TO EXCELLENT
RENEWABLE ENERGY RESOURCES

Solar, Wind
Geothermal, Nuclear,
dro, Others,

Biomass,
Cellulose, Algae,
Starch Crop

igestion
forming

 Alcohols )

Local
Electrolyzer |

Type of Facility
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cH2 - Compressed Hydrogen ] * Lopos Hpbogen Pradvan Rosource Potential Rosourca Potantial Resourse Potentinl
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NB: cHz = compressed hydrogen Souros: TAX " Lndetm e oo Do oot

L2 = lquefed hydrogen

Source: NREL (DOE)
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Delivered Costs of Hydrogen Federal Funding Momentum

| | 5 Hydrogen R&D Program %

Historical Funding b

OCabon Cost

5

| Celivery and dispensing costs

=

B Production costs

=

a

Hydrogen cost (S/hg)

=

Hpavesgen LA Prisgam
b buatgel b o

Tachnalogy Source: NAS

= GEA = Gasoline Efficiency Adjusted — scaled to hybrid vehicle efficiency
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Beginnings of a National Strategic Initiative?

2005 Federal Budget Proposal

Hydrogen & Fuel Cell US$228M M
President's Coal Research Initiative USS$635MM
Fusion US$264M M
Environmental Management Program USS7.4B+
Weapon Activity USS6.6B

Nanoscience US$209M M

Federal Government Funding for H2 & FC Econom!

USA USS76MM US$97MM+ US$159MM US$228MM*
JAPAN US$91MM US$145MM USS$197MM* ?
Major Past Federal Proirams

Apollo US§254MVMM 10

Federal Highway System USS130MMM 47

CONCLUSION: Energy security will cost more than $1.7 Billion
over 5 years.
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Notes

Investment liquidity in energy technology is extremely fragile due to
opaque energy policy, lack of demand push, and dearth of sucessful
investment exits. Early stage ventures, the “engines of innovation,”
suffer unduly. Government can create market push necessary to
attract private capital with effective, long-term policymaking resulting
in clear price signals.

SDTC fund of Canada and Green Wave Initiative of CA looking for a
few good projects.

CA H2 Highway- is it about 200 hydrogen refueling stations by 2012
or about laying the foundation for long-term energy sustainability?
Sustainability includes transparent policy that attracts private
investment flows and does not depend on the charity of Big QOil, the
Big Three, or Big Utilco.

Is the call for an Apollo Energy Project real?

REED GLOBAL ADVISORS, 11c

REED GLOBAL ADVISORS, i1c

Peter Arias, Director
e-mail: parias@reedilc.com
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Reed Global Advisors, LLC

400 112" Avenue NE, Suite 330
Bellevue, WA 98004 USA
Phone: (425) 467-1110
Fax: (425) 467-1226
Web: www.reedllc.com

Young Jin, Senior Analyst
e-mail: jin@reedllc.com
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